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(57) ABSTRACT

A method of manufacturing a foldable bag for use in a bag-
in-box assembly is described. The foldable bag being manu-
factured according to this method has a folded condition in
which it includes at least an inwardly creased bag portionin a
longitudinal direction thereof. Furthermore, the bag includes
a bottom edge and a top edge opposite to each other in a
longitudinal direction of the bag. The inwardly creased bag
portion has a first closed end and a second closed end opposite
to each other in the longitudinal direction of it. The first and/or
second closed end of the inwardly creased bag portion is a
free end. The bag according to the invention has an improved
unfolding process during filling it, and has such a configura-
tion that it does not cause material stress in certain welded
seams such as in known bags.
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1
METHOD OF MANUFACTURING A
FOLDABLE BAG AND A FOLDABLE BAG

CROSS-REFERENCE TO RELATED
APPLICATION

The present application is a Section 371 National Stage
Application of and claims priority of International patent
application Serial No. PCT/NL2006/050133, filed Jun. 2,
2006, and published as WO 2006/130008 in English.

BACKGROUND

The discussion below is merely provided for general back-
ground information and is not intended to be used as an aid in
determining the scope of the claimed subject matter.

The present invention relates to a method of manufacturing
a foldable bag for use in a bag-in-box assembly, the foldable
bag having a folded condition in which it includes at least an
inwardly creased bag portion in a longitudinal direction
thereof.

Such a method is known from the international application
WO 2004/022440. According to the known method a foldable
bag is manufactured, which has, in a folded condition, a
rectangular shape and two inwardly creased bag portions in
its longitudinal direction at opposite sides of the bag. The bag
is composed of four sheets. The four sheets are positioned
with respect to each other according to a predetermined pat-
tern and welded at a bottom side and a top side which are
opposite to each other in longitudinal direction of the bag
such that the inwardly creased bag portions are created along
two side edges opposite to each other in lateral direction of the
bag.

The bag thus manufactured is fixed to a box. In mounted
condition a lower part of the bag in the box lies on the bottom
of the box. Each inwardly creased bag portion forms one
compartment in the bag below and one above the inwardly
creased bag portion. During filling of the bag with a liquid it
should be unfolded and obtain the shape of the container.
During filling of the bag the liquid may flow into the com-
partments of the bag which are located above as well as below
the inwardly creased bag portions. If the compartment of the
bag above the inwardly creased bag portion is filled more
quickly than that below it, the liquid contained in the com-
partment above the inwardly creased bag portion will press
thereon such that filling of the lower compartment becomes
more difficult. It is observed that this effect may result in
incomplete unfolding of the bag.

SUMMARY OF THE INVENTION

This Summary and Abstract are provided to introduce
some concepts in a simplified form that are further described
below in the Detailed Description. This Summary and
Abstract are not intended to identify key features or essential
features of the claimed subject matter, nor are they intended to
be used as an aid in determining the scope of the claimed
subject matter. In addition, the description herein provided
and the claimed subject matter should not be interpreted as
being directed to addressing any of the short-comings dis-
cussed in the Background.

A method comprises the steps:

providing a flexible bag comprising a front sheet and a back
sheet which are circumferentially joined to each other, which
bag has an unfolded condition in which it includes at least a
side edge,
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displacing the front sheet and the back sheet away from
each other in at least a region of displacement extending on
each of the sheets remote from the side edge, hence creating
a space between the front and back sheet in at least the region
of displacement,

displacing the side edge in the direction of the space so as
to form two double-walled flaps, each extending substantially
perpendicularly to the side edge,

moving the flaps to each other when the side edge has
reached a predetermined position between the front and back
sheet of the bag, thus forming an inwardly creased bag por-
tion in the longitudinal direction of the bag.

This method enables to manufacture a foldable bag
wherein the inwardly creased bag portion forms compart-
ments in the bag between this portion and the front sheet and
between this portion and the back sheet, which compartments
communicate along the entire circumferential edge of the
inwardly creased bag portion. This means that the flow capac-
ity between both compartments is relatively high. It has been
observed that due to this effect the unfolding process during
filling of a bag has improved such that the bag unfolds
entirely.

The front sheet and back sheet may be displaced away from
each other by engaging each of the sheets in the region of
displacement and pulling them away from each other. The
advantage ofthis method is that it enables to apply arelatively
simple automation step within the manufacturing method.
The sheets can be engaged by applying a suction force
thereon, which can be applied by a vacuum tool, for example.
It should be noted that if the front sheet and back sheet are
displaced away from each other the side edge is automatically
displaced in the direction of the space which is created
between the front sheet and the back sheet.

The front sheet and back sheet can be made of walls which
are composed of several film layers, which are at least locally
joined at least before displacing the front and back sheet with
respectto each other. This facilitates the engagement of all the
film layers of each sheet together. If, for example, the sheets
are engaged by a vacuum tool it is desired to engage the
different film layers of one sheet together.

The film layers may be locally joined by applying spot
welds on the front sheet and the back sheet. This is a simple
method of locally adhering the different film layers.

The spot welds can be applied at locations which are
spaced from each other as viewed perpendicular to the front
and back sheet when the bag in unfolded condition extends in
aflat plane. The advantage of applying the spot welds accord-
ing to this pattern is that the spot welds of the front and back
sheet cannot stick to each other, which would make it more
difficult to pull the front sheet and back sheet away from each
other.

Alternatively, the front sheet and back sheet may be dis-
placed away from each other by slightly inflating the bag
before displacing the side edge, wherein the flaps tan be
moved to each other during deflating the bag. This step facili-
tates the displacement of the sheets since sticking of the
sheets to each other is avoided.

The invention also relates to a foldable bag for use in a
bag-in-box assembly, wherein the bag has a folded condition
when it is empty. In this condition the bag includes a bottom
edge and a top edge opposite to each other in a longitudinal
direct-ion of the bag, and at least an inwardly creased bag
portion in the longitudinal direction of the bag, which bag
portion has a first closed end and a second closed end opposite
to each other in the longitudinal direction of this bag portion.
The bag is characterized in that the first and/or second closed
end of the inwardly creased bag portion is a free end. These
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features surprisingly improve the unfolding process of the
bag, such as described hereinbefore. Besides, a simple bag
configuration is provided.

Moreover, due to these features stress concentrations in
welded seams of the bag during filling thereof are prevented,
These stress concentrations could occur in a bag of which the
closed ends of the inwardly creased bag portion are welded to
the bottom edge and/or the top edge of the bag. In practice, the
stress concentration may be too high, resulting in cracking of
the bag and leakage problems. Due to the ends of the inwardly
creased bag portion being free it may and will displace
entirely in outward direction without having stress points
during filling, hence overcoming the mentioned problems.

It is noted that the European patent EP 0 642 453 Bl
discloses a method of folding a lining for a container. The
lining is, however, folded by folding corner flaps onto the
outer surface of the lining. Thus, the lining does not include
inwardly creased bag portions.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention and advantages thereof will now be
explained in more detail with reference to the very schematic
drawings.

FIG. 1is a very schematic front view of an embodiment of
a foldable bag according to the invention, illustrating its con-
figuration in unfolded condition.

FIG. 2 is a cross-sectional view along the line II-II in FIG.
1.

FIG. 3 is a very schematic front view of the embodiment of
FIG. 1, illustrating the bag in a folded condition.

FIG. 41is across-sectional view along the line IV-IV in FIG.
3.

FIG. 5 is a partial view of FIG. 3 on a larger scale, illus-
trating a possible flow direction of a liquid during filling of the
bag.

FIGS. 6a-c are very schematic sectional side views of the
bag of FIG. 3 in a box, illustrating an unfolding process of the
bag during filling it in an initial state (FIG. 6a), an interme-
diate state (FIG. 6b) and a final state (FIG. 6c¢).

DETAILED DESCRIPTION

FIG. 1 shows an embodiment of a foldable bag 1 in an
unfolded condition. The bag 1 comprises only a rectangular
front sheet 2 and back sheet 3, both of similar size. The front
sheet of this embodiment is provided with a first opening 4
and a second opening 5 which serve as inlet and outlet of the
bag.

The front sheet 2 and the back sheet 3 are circumferentially
joined to each other, i.e. along a bottom edge 6, a top edge 7,
afirst side edge 8 and a second side edge 9. The front and back
sheet 2, 3 can be joined by heat-welding, for example. The
front and back sheet 2, 3 of the bag 1 may be made of
polyethylene.

The sheets 2, 3 may each comprise more than one film
layer. The advantage of applying a sheet comprising multiple
thin layers instead of a sheet comprising only one thick layer
is that the former appears to be more flexible, while it has a
higher resistance against breaking if a sharp object contacts
the sheet. Moreover, a sheet comprising multiple thin layers is
less sensitive to local breaking after creasing the sheet. In
order to facilitate the engagement of the sheets 2, 3 before
applying the folding process it is preferred to join the different
film layers together at certain locations, especially in those
locations where the sheets are engaged by a tool (not shown),
for example. This avoids the problem that not all of the layers
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of'one sheet are engaged together before displacement of the
sheet. The film layers may be joined by applying spot welds
10 on the sheets 2, 3, such as illustrated in FIGS. 1-4. The spot
welds 10 are preferably located near regions of displacement
11 which extend substantially parallel to the side edges 8, 9.
The spot welds 10 on the front sheet 2 and back sheet 3 are
spaced from each other as viewed perpendicularly to the
surface of the front and back sheet 2, 3 when the bag 1 lays on
a flat plane, such as shown in FIGS. 1 and 2. The spot welds
10 are spaced apart to prevent them from sticking to each
other. This would make displacement of the sheets 2, 3 away
from each other more difficult.

There are several ways to apply a method so as to obtain the
embodiment of the bag 1 such as shown in FIGS. 3 and 4.
Displacing the front sheet 2 and back sheet 3 away from each
other may be performed by hand, whereas the side edge 8, 9
can also be displaced inwardly of the bag 1 by hand.

It is also possible to engage the sheets 2, 3 by a vacuum
tool, for example, which pulls the sheets 2, 3 away from each
other after engaging them by a suction force. If the bag 1 is air
tight and a vacuum is created therein the side edge 8, 9 will
automatically move inwardly when the front sheet 2 and back
sheet 3 are displaced away from each other. This process can
be imagined by engaging the front sheet 2 and back sheet 3 in
the region of displacement 11 and pulling them away from
each otheruntil the edge 8, 9 has been displaced to the original
region of displacement 11, see FIG. 1. In that case double-
walled flaps 15 are formed which extend perpendicularly to
the side edge. When the flaps 15 are moved to each other the
inwardly creased bag portion 12 is formed, such as shown in
FIG. 4.

It is also conceivable that the side edge 8, 9 is displaced
between the first sheet 2 and the back sheet 3 without explic-
itly displacing the front sheet 2 and the back sheet 3 away
from each other. Of course, a small space between the sheets
2,3 mustbe present, but it can be created simultaneously with
and as a consequence of displacing the side edge 8, 9
inwardly.

Alternatively, the bag 1 can be inflated slightly so as to
create automatically a displacement between the front sheet 2
and the back sheet 3 which facilitates displacing the side edge
8 inwardly of the bag 1. After or during the displacement of
the side edge 8 the bag 1 can be deflated so as to obtain a
vacuum in the bag 1.

A configuration of the foldable bag 1 of FIG. 1 after apply-
ing the manufacturing method is shown in FIGS. 3 and 4. The
first side edge 8 and the second side edge 9 are folded
inwardly ofthe bag. As aresult, the side edges 8, 9 face to each
other and the regions of displacement 11 shown in FIG. 1
form side edges ofthe bag 1 in folded condition. The inwardly
creased bag portions 12 in the bag 1 form a front compartment
13 and a back compartment 14. Furthermore, the inwardly
creased bag portions 12 have afirst closed end 6a located near
the bottom edge 6 and a second closed end 7a located near the
top edge 7. The first and second closed ends 6a, 7a are formed
by the parts of the bottom edge 6 and the top edge 7 which are
folded inwardly, respectively.

The front compartment 13 is substantially enveloped by the
front sheet 2, whereas the back compartment 14 is substan-
tially enveloped by the back sheet 3. The front compartment
13 and back compartment 14 are communicating through a
first flow-through opening 17 between the first and second
side edge 8, 9, whereas they are also communicating through
a second flow-through opening 18 between the bottom edge 6
and the first closed end 64 of the inwardly creased bag por-
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tions 12, and between the top edge 7 and the second closed
end 7a of the inwardly creased bag portions 12, such as shown
in FIG. 3.

FIG. 5 shows a possible flow direction of a liquid during
filling of the bag. The liquid can flow from the back compart-
ment 14 to the front compartment 13 through the second
flow-through opening 18 between the bottom edge 6 and the
first closed end 6a of the inwardly creased bag portions 12,
such as illustrated by arrows B. The liquid can also flow from
the back compartment 14 to the front compartment 13
through the first flow-through opening 17, such as illustrated
by arrows A. It can be seen that the front compartment 13 and
the back compartment 14 communicate along the entire cir-
cumferential edge 6a, 8, 7a and 6a, 9, 7a of the inwardly
creased bag portions 12.

FIGS. 6a-c illustrate the filling process of the foldable bag
1 when it is mounted in a box 16 so as to form a bag-in-box
combination. The first sheet 2 of the bag 1 may be fixed to the
box, for example near the first opening 4 at one side of the box
16 nearby its bottom, and near the second opening 5 at the top
side of the box, respectively, such as shown in FIGS. 6a-c. A
fixation of the bag 1 to the box 16 may be combined with a
fixation of valves, that can be secured into the openings 4, 5 of
the bag 1, to the box 16.

FIG. 6a shows the initial state of the bag 1 when it is still
empty. When filling the bag 1 with a liquid through opening 5
the liquid can flow downwardly in the bag 1 through the first
flow-through opening 17, which operates as a channel
between the inwardly creased bag portions 12. When arriving
atthe bottom of the box 16 the liquid may flow in the direction
of'the bottom edge 6 ofthe bag 1. When filling the bag through
the opening 4 the liquid may also flow in the direction of the
bottom edge 6 of the bag 1. The liquid may flow into and fill
the compartments 13, 14, such as explained hereinbefore with
reference to FIG. 5. During filling of the bag 1 the compart-
ments 13, 14 will be filled and simultaneously unfold the bag
1. FIG. 65 shows an intermediate state during the filling
process. The bag 1 unfolds until it obtains the internal shape
of the box 16. The filled condition of the bag 1 is shown in
FIG. 6c.

It is also possible that the bag 1 is not fixed to the box 16 or
only fixed near the bottom, for example at the first opening 4,
see FIG. 6a. When filling the bag via the first opening 4 in that
case the bag 1 unfolds from the bottom.

In any case, whether the bag is fixed to the box or not, due
to the features of the bag 1 according to the invention the
liquid will flow easier between the front and back compart-
ment 13, 14, hence providing an effective unfolding process.

From the foregoing it will be clear that the invention pro-
vides a method of manufacturing a foldable bag for use in a
bag-in-box assembly. The bag which is manufactured accord-
ing to this method unfolds entirely during filling it. Besides,
due to the configuration of the bag stress concentrations in
welded seams after filling of the bag, such as the case in
known foldable bags, are avoided.

The invention is not restricted to the above-described
embodiment as shown in the drawings. It may be apparent
that various changes can be made in the embodiment without
departing from the scope of the claims.

The invention claimed is:

1. A method of manufacturing a foldable bag for use in a
bag-in-box assembly, the foldable bag having a folded con-
dition in which it includes at least an inwardly creased bag
portion in a longitudinal direction thereof, the method com-
prising:

providing a flexible bag comprising a front sheet and a back

sheet wherein each sheet includes an inner surface and
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an outer surface, a left side edge, a right side edge, a top
side edge and a bottom side edge wherein each corre-
sponding edge of the inner surface of the front sheet and
is joined together to the inner surface of the back sheet
about each of the left side edge, the right side edge, the
top side edge and the bottom side edge thereof to define
a sealed cavity, which bag has an unfolded condition in
which it includes at least either the right side edge or the
left edge and substantially the entire portion of the inner
surface of the front sheet within the cavity abuttingly
overlying substantially the entire portion of inner sur-
face of the back sheet within the sealed cavity,

displacing the front sheet and the back sheet away from
each other in at least a region of displacement extending
on each of the sheets remote from the left and right side
edge, hence creating a space between the front and back
sheet in at least said region of displacement,

displacing either the left side edge or the right side edge in

the direction of said space, with the top side edge sliding
inwardly over itself forming a top flow-through opening
therebetween and the bottom edge sliding inwardly over
itself so as to have a portion of the inner surface of the
front sheet within the cavity abuttingly overlying itself,
and so as to have a portion of the inner surface of the
back sheet within the cavity abuttingly overlying itself,
and defining a bottom flow-through opening therebe-
tween so as to form two double-walled flaps, each
extending substantially perpendicularly to the left or
right side edge, thus forming an inwardly creased bag
portion in the longitudinal direction of the bag return-
able to the unfolded condition; and

moving the flaps to each other when the left or right side

edge has reached a predetermined position between the
front and back sheet of the bag wherein the bag is struc-
turally configured to entirely unfold into the unfolded
condition when filled with a liquid.

2. The method according to claim 1, wherein the front sheet
and back sheet are displaced away from each other by engag-
ing each of the sheets in said region of displacement and
pulling them away from each other.

3. The method according to claim 2, wherein the sheets are
engaged by applying a suction force thereon, which can be
applied by a vacuum tool.

4. The method according to claim 1, wherein the front sheet
and back sheet are made of walls which are composed of
several film layers, which are at least locally joined at least
before displacing the front and back sheet with respect to each
other.

5. The method according to claim 4, wherein the film layers
are locally joined by applying spot welds on the front sheet
and the back sheet.

6. The method according to claim 5, wherein the spot welds
are applied at locations which are spaced from each other as
viewed perpendicular to the front and back sheet when the
bag in unfolded condition extends in a flat plane.

7. The method according to claim 6, wherein the spot welds
are applied in said region of displacement on the front and
back sheet.

8. The method according to claim 1, wherein the front sheet
and back sheet are displaced away from each other by slightly
inflating the bag before displacing the left or right side edge,
and wherein the flaps are moved to each other during deflating
the bag.

9. The method according to claim 1, and further compris-
ing:

displacing both the left side edge and the right side edge in

the direction of said space so as to form left and right two
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double-walled flaps, each extending substantially per-
pendicularly to the left and right side edge, thus forming
an inwardly creased bag portion in the longitudinal
direction of the bag; and

moving both flaps to each other when each of the left and 5

right side edges have reached predetermined positions
between the front and back sheet of the bag.

10. The method according to claim 1 and further compris-
ing:

providing a first opening in the front sheet configured to 10

allow the liquid into the space between the front sheet
and the back sheet.

11. The method according to claim 1 and further compris-
ing:

providing a second opening in the front sheet configured to 15

allow the liquid to be dispensed from the space between
the front sheet and the back sheet.

12. The method according to claim 1 and wherein the front
and back sheets are of the same material.

13. The method according to claim 1 and wherein a width 20
and a length of the front and back sheet are substantially the
same.

14. The method according to claim 1 and wherein when
forming the two double- walled flaps, the joined left side
edges or the joined right side edges is located between thetwo 25
double-walled flaps.



